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(57) ABSTRACT 

The present invention provides a means for a system to model 
the financial terms of a contract. The system receives a con 
tract and the details of a transaction governed by the contract 
as inputs and outputs a processed transaction. The system 
models the financial terms of the contract as a function of one 
or more parameters. Each of the parameters are further 
reduced to one or more rules, where each rule represents the 
terms of the contract as a set of conditions and associated 
actions. The actions are performed by the system when a 
corresponding condition is satisfied. The system determines 
the values of the various parameters by analyzing the out 
come of the condition-action sets in relation to the given input 
transaction. 
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METHOD AND SYSTEMIS FOREFFICIENTLY 
PROCESSING LARGE VOLUMES OF 

COMPLEX SMALL VALUE FINANCIAL 
TRANSACTIONS 

PRIORITY CLAIM 

0001. This application claims priority to U.S. Provisional 
Patent Application No. 61/453,427, entitled “Method and 
system for efficiently processing large Volumes of complex 
small value financial transactions', which was filed on Mar. 
16, 2011, the contents of which are expressly incorporated by 
reference herein. 

FIELD OF THE DISCLOSED TECHNOLOGY 

0002 The technology disclosed herein relates to financial 
processing methods and systems and in particular to systems 
for processing large numbers of complex Small value trans 
actions governed by a contract between a buyer and a seller. 

BACKGROUND 

0003. The technology disclosed herein is motivated by a 
new class of financial transactions emerged in online digital 
marketplaces and networks in recent years that are resulted 
from the overlay of broadband networks over traditional dis 
tribution models. These types of financial transactions have 
the following characteristics: (1) Small value, typically in the 
range of a few pennies to less than a dollar; (2) bi-directional 
in that buyers can be sellers and vice versa, (3) complex, 
governed by a set of complex forward contracts between 
buyers and sellers and (4) large transaction Volume, typically 
in the range of billions per day. 
0004. The adoption of broadband networks in such distri 
bution models has substantially reduced the transaction cost 
of buying and selling goods and services. Buyers (e.g., con 
Sumers) now have the option to consume in “bite size” 
amounts and sellers can profitably sell their goods and Ser 
vices in “bite size' amounts. The result is a significant reduc 
tion in the value of individual transactions but an increase in 
the overall volume of transactions. 
0005. This class of online marketplaces also gives rise to 
greater complexity in business models and contractual rela 
tionships between buyers and sellers. First, aparticipant to the 
marketplaces can either be a buyer, a seller or both. Second, 
new business models such as sponsorships, affiliates, aggre 
gation of goods and services involves multiple parties in 
single transactions. Lastly, contractual relationships between 
buyers and sellers are complex and constantly evolving. 
0006. The prior art models these contractual relationships 
as customized software, where, for example, each contractual 
term is programmed as Subroutine, which are then invoked by 
the modeling software when the contractual terms are to be 
modeled. While such implementations work great for simple, 
static, unidirectional contractual relationships, they are inad 
equate to Support the current, complex online marketplace. 
For one, in any given transaction, there could be multiple 
parties with each transacting party governed by their own, 
independent contractual relationship. Such a scenario would 
require the programming of each of these distinct contracts 
and their associated Subroutines to support the transactions in 
the online marketplace. Further, in the event any of the parties 
change the terms of their contractual relationship, not only 
does it require reprogramming the Subroutines governing the 
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changed terms of the contract, the entire software utilizing the 
reprogrammed Subroutines need to be recompiled. 
0007. The recompiling is necessary to incorporate the lat 
est Subroutines into the modeling Software. Such recompiling 
of the Software source code that Supports the current, complex 
world of online market place is anything but trivial. For one, 
when the software is being recompiled, the software needs to 
be stopped and rebooted to reflect the changes to the contrac 
tual terms. Also, all transactions processed by the Software 
needs to be stopped and sometimes rolled back, in the event 
the Software was stopped when part of a transaction had 
already been processed. Finally, in a constantly evolving 
online marketplace, the Software might need to be constantly 
reprogrammed to reflect the evolving contractual relation 
ships, making utilization of a preprogrammed Software pack 
age to model contractual relationships practically infeasible. 
The disclosed technology represents a general purpose finan 
cial application that addresses the various shortcomings of the 
prior arts while filling a void in the commercially available 
financial services in the market (see FIG. 1). 
0008. These financial services can generally be catego 
rized by, on the one hand, the pricing relationship between 
buyers and sellers the financial services must Support, and by 
the business model on the other. Payment solutions and ERPs 
are designed to support buying and selling based on spot 
pricing: the buyer and seller agree on the price of the trans 
action at the time of transaction, and the payment Solution 
processes the transaction. Consumer payment solutions. Such 
as credit and debit cards, enable a merchant to sell goods and 
services to consumers (one-to-many). Solutions such as ACH 
and ERP enable business-to-business payments, while micro 
payment solutions such as Pay Pal enable peer-to-peer con 
Sumer payments. Billing systems allow a service provider to 
evaluate the value of transactions based on pre-agreed con 
tract between the service provider and their customers and to 
collect payments from customers (one-to-many). However, in 
contrast to consumer payment solutions, billing systems Sup 
port forward contracts between services providers and cus 
tomers. The disclosed technology fills the void that exists at 
the intersection of peer-to-peerpayments and billing systems. 
It enables any one individual and business to sell goods and 
services to another based on pre-arranged agreements, before 
the transactions, that specify how would-be transactions are 
evaluated under various circumstances in which transactions 
take place. 
0009. Two examples of such online marketplaces in which 
buying and selling are based on complex financial contacts 
and transactions at reduced value occur in the media and 
energy markets. In the utility market, a new generation of 
smart grids has resulted from the overlay of broadband net 
works over traditional electricity grids (see FIG. 2). The buy 
ers and sellers in these Smart grids are governed by more 
complex contractual relationships, the transaction value is 
much smaller, and transaction Volume is greater. In the past, 
utilities are the only sellers of energy and consumers the only 
buyers, the contractual relationships are much simpler (often 
static pricing) and the household power meters were only read 
once a month to calculate the energy used in that month. 
Utility billing systems are used to calculate the receivables 
from customers for the month of energy consumption. New 
Smartgrids enable utilities to read power meters at much more 
frequent intervals, due to substantially reduced the cost of 
meter reading, and sell electricity in much smaller increments 
such as every hour or every 15 minutes—often at different 
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dynamic pricing tariffs. In additional to selling energy to its 
customers, the utility can buy energy from its customers who 
generated energy in-house through rooftop Solar panels. 
While the utility selling is based on retail tariff, the buying is 
based on a tariff structure known as Feed-in-Tariff. A separate 
meter is dedicated to measure the energy bought by the utility 
and read by the utility at different periodic intervals and 
different pricing points to calculate the payment accrued to 
the customers. 
0010. In a more complex business model, the customer 
can either use the energy generated in-house for self con 
sumption and hence buy less from the utility or sell the all of 
the amount generated in-house to the utility at the Feed-in 
Tariff and buy more from the utility at the retail tariff. 
0.011 A variation of the above model involves the cus 
tomer sells non-energy (or energy-related) goods and Ser 
vices. In addition to selling energy generated in-house to the 
utility, the customersells certain rights, based on a contractual 
arrangement called demand response contract, to the utility so 
that the utility can reduce the customer energy consumption 
involuntarily at time of the constrained supply. Other energy 
related goods and services include Ancillary Services, 
Renewable Energy Credit and Green House Gas. 
0012. An even more complex model involves a customer 
selling energy to another. In Such a model, Customer Agen 
erating energy in-house can sell the energy to another Cus 
tomer B, based on a separate contract between the two cus 
tomers, and thus sells less to the utility but allows customer B 
to buy less from the same utility. In such an application, a 
separate meter is dedicated to measure the amount of energy 
sold by the customer to his neighbor. The utility can read the 
meter at certain periodic intervals and calculate the amount 
Customer Bowes on behalf of Customer A. 
0013 Another example is in the media market (see FIG. 

3). Increase in bandwidth for a new generation of networks 
has made it not only feasible to deliver digital goods—such as 
content, applications, and advertising through online mar 
ketplaces, but also at reduced transaction cost. Online and 
mobile consumers demand unbundling of traditional content, 
media, and entertainment and the reduction in transaction 
cost due to the always on networks make it possible. Rather 
than such bundles as CDs or albums, they buy single tracks of 
music; rather than full-track music, they demand ringtones or 
a segment of music; rather than pre-programmed broadcast 
radio, they listen to podcasts; rather than linear TV program 
ming, they choose episodes or video clips. Such unbundling 
of content, applications, and media significantly decreases 
the value of individual transactions and increases the Volume 
of transactions. 
0014. The value exchange between producers and con 
Sumers of digital goods online is often bi-directional. Con 
Sumers can be producers and Vice versa. Indeed, a party 
involved in a transaction can be both a consumer and a pro 
ducer of digital goods at the same time. 
0015 This class of online marketplaces is typically medi 
ated by one or more intermediaries, working together in coor 
dination to deliver digital goods to consumers. The relation 
ships among participants are often defined by complex, pre 
negotiated financial agreements. The value exchange with 
consumers and the value distribution among participating 
producers and intermediaries are typically pre-agreed before 
the transactions and therefore must be evaluated dynamically 
based on the circumstances involved in the transactions. As 
multiple participants and multiple interconnected market 
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places work in concert to deliver digital goods, the values of 
the transactions must be distributed among those who con 
tribute. 
0016 Such financial transaction processing technology 
must be high throughput with a corresponding high reliability 
and integrity. In addition, the technology must be highly 
efficient so Small value transactions can be processed eco 
nomically and profitably. 
0017. The present technology discloses a method and sys 
tem to clear financial transactions related to buying and sell 
ing goods and services between two or among multiple par 
ties, based on the pre-agreed contractual arrangements 
between and among buyers and sellers, over an arbitrary 
complex trading relationships. Due to that Such contractual 
arrangements between buyers and sellers are contingent upon 
the circumstances under which the transactions take place, 
the value of the transactions is usually not obviously known 
and only becomes clear after the transactions and upon apply 
ing with the financial terms of the contracts to the transaction 
records. The duration of these contractual arrangements usu 
ally span Substantial periods of time during which the buyers 
and sellers can carry out large number of repeated transac 
tions. The transacting parties involved can be between a buyer 
and a seller or among multiple buyers and sellers. The trans 
actions can be bi-directional in which a buyer can be a seller 
and vice versa. Lastly, the topology of the trading relation 
ships, as defined by the contractual pre-arrangements 
between and among transacting parties, can be arbitrarily 
complex and indeed often cascaded. 
0018. The beneficiary of the disclosed technology ranges 
from Investor Owned Utilities (IOUs) to municipal utilities: 
from Plug-in Electric Vehicle (PEV) charging networks to 
wholesale energy markets; from energy service providers to 
demand response services aggregators, from traditional 
media companies such as music labels, movie studios, TV 
networks, newspapers, and magazine and book publishers to 
online application stores; and from content syndication net 
works to advertising networks. 

SUMMARY OF THE INVENTION 

0019. The present invention provides a general means for 
modeling the terms of a contract as a function of one or more 
parameters, where each of the one or more parameters is 
defined by one or more rules. A rule engine then evaluates and 
executes these rules, which are, for example, expressed as 
if-then statements. Based on the rules, the rule engine inter 
nally determines the order or the dependencies of the rules. 
Next, the rule engine determines which rule from the rule set 
to evaluate based on the input required for the rule as well as 
the results obtained from the evaluation of previous rules. 
Thus, the underlying idea of modeling the terms of a contract 
as rules, which are interpreted by a rule engine, is to separate 
the modeling of a contract from its implementation logic. 
This separation, in-turn, enables modeling changes to con 
tractual terms as simple addition or deletion of rules from the 
rule set without requiring any change to the Source code of the 
implementation logic. 
0020. The rule engine can, thus, be viewed as a sophisti 
cated interpreter of if-then statements. The rules are 
expressed as if-then statements. The rule, as described, is 
composed of two parts, a condition and an action: When the 
condition is met, the action is executed. The if portion con 
tains conditions (for e.g., amount spent >=S100), and the then 
portion contains actions (for e.g., offer discount 5%). The rule 
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engine receives, as inputs, a collection of rules called the rule 
execution set and input data (for e.g., the actual amount of 
money spent). The rule engine interprets the relationship of 
the rules, applies the input data to the interpreted rules and 
determines the final output, (for e.g., the final discount to offer 
a customer). Thus, the present invention provides a general 
means for modeling the terms of a contract without requiring 
any changes to the source code of the implementation logic. 

BRIEF DESCRIPTION OF DRAWINGS 

0021 FIG. 1 is the portfolio of commercially available 
financial services, the proposed financial clearing technology 
fills a void in which the relationships between a buyer and a 
seller are based on complex forward contracts, and a buyer 
can be a seller, and vice versa. Furthermore, the transactions 
involved are typically a very large Volume of Small-value 
transactions. FIG. 1 illustrates the new financial services the 
disclosed technology is designed to enable. 
0022 FIG. 2 illustrates the topology of a simple trading 
community involved in Smart Grid application. The broad 
band overlay has turned an otherwise one-way electricity 
distribution grid into a marketplace in which consumers not 
only can buy electricity but also sell it generated from PV 
rooftops, through rights to shed load if they participate in a 
Demand Response program, and via ancillary or storage ser 
vices or Renewable Energy Credit—all with complex, 
dynamic tariffs or contracts. The arrows indicate the payment 
directions. 
0023 FIG. 3 illustrates the topology of a simple trading 
community involved in digital media application. Digital dis 
tribution of media over the broadband network has introduced 
online music stores into a marketplace where content can be 
purchased from content providers for resale to consumers, 
where consumers can produce content and advertising 
impressions, and where content providers can also buy adver 
tising inventory. The arrows indicate the direction of pay 
mentS. 

0024 FIG. 4 illustrates one representative environment, 
Smart grid, whereby a financial processing system of the 
disclosed technology can be utilized. 
0025 FIG. 5 illustrates another representative environ 
ment, digital media, whereby a financial processing system of 
the disclosed technology can be utilized. 
0026 FIG. 6 illustrates a generalized method to model the 
financial terms of a contract, with which the contracted pay 
ment from a buyer to a seller can be represented by an arith 
metic function of one or multiple decision trees including 
contracted effective amount of transactions, effective price 
and effective adjusted Scaling factor. 
0027 FIG. 7 illustrates an example of electricity retail 

tariff, a contact between a buyer (customer) and a seller 
(utility), as represented by a decision tree. In this case, the 
price of the electricity varies depending on the season of the 
year, time of use and Voltage level the buyer customer uses. 
0028 FIG. 8 illustrates an example of electricity Feed-in 
Tariff, a contract between a buyer (utility) and a seller (cus 
tomer) for energy generated by the customer in-house, as 
represented in a decision tree. The price of electricity with 
which the utility buyer buys from its customer seller varies 
depending on the season of the year, time of delivery, contract 
start year and the term of the contract. 
0029 FIG. 9 illustrates an example of demand response 
contract as represented by a decision tree, a contract between 
a buyer (utility) and a seller (customer) for selling his rights to 
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his energy consumption. The contracted payment by the util 
ity to the customer for Such rights is the product of the com 
mitted load reduction and committed rate. The committed 
rate itself is a product of four decision trees: Committed Load 
Base Price and three modifiers. The committed load base 
price varies with notification time of the demand response 
event. Modifier #1 varies with number of demand response 
events call during the month, modifier #2 varies with the 
frequency of the demand response event and modifier #3 
varies with the time in which the demand response event is 
called. 
0030 FIG. 10 illustrates an example of a part of music 
royalty contract between a buyer (music label) and a seller 
(artist) for selling rights to music. The overall royalty payable 
by the buyer to the seller is the product of three decision trees: 
effective royalty rate, effective price, and effective unit. 
Effective royalty rate itself is an arithmetic function of Basic 
US Rate, escalation factor, channel reduction and territory 
reduction, each being a decision tree by itself. This figure 
shows two of the decision trees: effective price and effective 
unit. 
0031 FIG. 11 illustrates decision trees that represent the 
base royalty rates, basic US rate, and escalation factor for the 
music royalty example in FIG. 10. 
0032 FIG. 12 illustrates decision trees that represent the 
channel reduction and territory reduction for the music roy 
alty example in FIG. 10. 
0033 FIG. 13 illustrates an example of music royalty pay 
able by an ad-supported licensee to a music label, which is 
determined based on the greater of two decision trees. The 
first represents the minimum per play licensing fees while the 
second represents the revenue share calculation of a portion 
of the advertising revenue. 
0034 FIG. 14 illustrates the integration between the con 
tract rule engine and a processing node, in which the process 
ing node queries the rule engine with the identification num 
ber of a contract and the related input parameters and is 
updated with the financial terms of the contract. The terms are 
used to calculate the value of the transactions. A rule file is 
used to update the contacts in the rule engine. 
0035 FIG. 15 illustrates examples of bi-party and multi 
party transactions that the disclosed technology is designed to 
clear. The multi-party examples include two Sub-examples, 
one representing the multiple Suppliers in a cascaded Supply 
chain while the other representing the multiple Suppliers in a 
parallel Supply chain. 
0036 FIG.16 is a flow diagram that represents the bi-party 
financial clearing process, in which the disclosed technology 
first looks up the correct contract by searching with buyer ID, 
seller ID and event type, then obtaining the contractual terms 
by querying the contract rule-engine and finally calculating 
the transaction value so that the appropriate value can be debit 
from the buyer's accounts and credited to the seller's 
acCOunts. 

0037 FIG. 17 is a flow diagram that represents the multi 
party financial clearing process. In processing such multi 
party transactions, the disclosed technology decomposes a 
multi-party transaction into comprising related bi-party trans 
actions. 
0038 FIG. 18 illustrates an atomic job’s construction, in 
which the buyer and seller identifications, their original 
account balance before transactions, original transaction 
records, and other relevant information are packaged into a 
single package. The transaction processing results, in the 
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form of changes to the account balances (or alternatively the 
new balance amount), can be temporarily stored until the 
results can be updated with the storage file. Such atomic 
computing job construction is a self contained unit and can be 
dispatched to a remote processing node. The package con 
tains all the information needed to process a transaction and 
provisions to temporarily store the intermediate and final 
results of the processing for auditing purposes and is designed 
to increase the transaction processing throughput. 
0039 FIG. 19 illustrates an embodiment of a distributed 
version of a system used for file-based transaction processing. 
With the distributed system, a computer packages the input 
transactions into atomic computing jobs by combining infor 
mation from the master storage file and dispatches them to 
processing nodes using a distributed file system. The process 
ing nodes apply the transaction processing rules to the trans 
actions, determine the financial positions in all relevant 
account balances and store the account balance debit and 
credit increments in the atomic jobs. The second computer 
collects the results of the processing from the atomic com 
puting jobs and updated the storage file. The first and the 
second computers can be one and the same. The disclosed 
technology features a check-pointing scheme to improve the 
reliability of transaction processing. Before an atomic job is 
dispatched to processing nodes, a duplicate is made for 
check-pointing purpose. Each processing node processes the 
transactions independently, based on the information con 
tained in the atomic job. If the transaction is processed suc 
cessfully, then the buyer and seller financial positions are 
updated in the atomic job. If the transaction is not processed 
Successfully, the processing task is restarted by fetching the 
previously check-pointed job and the transactions are re 
processed. Such job re-starting and transaction re-processing 
scheme ensure that all transactions are processed successfully 
and reliably. 
0040 FIG. 20 is a pictorial illustration of transaction sort 
ing and re-ordering in which transactions are sorted and re 
ordered according to the transaction attributes such as buyer 
and seller identifications, contract identification, time stamps 
and others. Such sorting and re-ordering aggregate like trans 
actions together so that transaction rules can be applied to 
them altogether to further improve the transaction processing 
efficiency and at the same time re-establish the time sequence 
of the transactions so that time and order sensitive transaction 
processing rules can be applied correctly. 
0041 FIG. 21 illustrates an example pre-processing flow 
chart in which the data from retail and wholesale meters is 
imported and normalized into a common data format, Vali 
dated against reference data stored in a file or distributed file 
system, and corrected automatically based on the pre-pro 
cessing rules if the data is missing or erred. If the data cannot 
be corrected automatically, the erred meter data is suspended 
in a suspense file or distributed file system and a separate 
manual editing process is used to correct for the errors. The 
correct meter data is then checked for and eliminated with 
duplicates, checked for unusually large or Small value, and 
enriched with additional related information for further pro 
cessing. Finally, the like meter data is aggregated into trans 
action records on which the contractual terms are applied (see 
FIG. 19). 
0042 FIG.22 illustrates the use of a distributed file system 
and a cluster of computer to process the meter data in a large 
scale and high throughput. In one embodiment, one of the 
nodes partitions and distributes the meter data, through the 
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distributed file system, to one or more processing nodes 
where the processes such as those described in FIG. 21 are 
used to process the meter data. The processed data is then 
collected and aggregated based on certain common criteria 
into output transaction records by one or more nodes. The 
pre-processing rules are configured in a rule engine and dis 
tributed by integrating a copy of the rule engine with a pro 
cessing node. 
0043 FIG. 23 illustrates the architecture of the disclosed 
technology, which contains three major components: Market 
place Management System, the master storage file and a 
distributed execution engine. Marketplace Management Sys 
tem is a web-based application that is used to manage the 
entity participating in the marketplace and financial terms of 
contracts between and among the entities participating in 
buying and selling transactions. The configured data models 
are stored in a storage file, a set of files or a database. The 
contract and balance information contained in the storage file 
are used to process input transactions correctly. The execution 
engine consists of computers that validates transactions, 
cleanse the errors and recondition the event data records into 
transactions, that package the transactions into atomic com 
puting jobs, dispatch them to processing nodes for parallel 
processing and collect them and update the processing results 
into the storage file. 
0044 FIG. 24 illustrates the disclosed method of using a 
decision tree to model a contract template, which can be 
combined with a set of rate parameters to model the contracts 
of a common structure and yet different rate parameters. 
0045 FIG. 25 illustrates the application of transaction 
clearing technology to the energy market. 
0046 FIG. 26 illustrates the application of transaction 
clearing technology to the music licensing market. 
0047 FIG. 27 is a block diagram of a processing system 
that can be used to implement a financial computing system 
implementing certain techniques described herein. 
0048 FIG. 28 illustrates a financial computing system 
used to model the terms of a contracts. 

DETAILED DESCRIPTION OF THE 
TECHNOLOGY 

0049 Various aspects of the invention will now be 
described. The following description provides specific details 
for a thorough understanding and enabling description of 
these examples. One skilled in the art will understand, how 
ever, that the invention may be practiced without many of 
these details. Additionally, some well-known structures or 
functions may not be shown or described in detail, so as to 
avoid unnecessarily obscuring the relevant description. 
Although the diagrams depict components as functionally 
separate. Such depiction is merely for illustrative purposes. It 
will be apparent to those skilled in the art that the components 
portrayed in this figure may be arbitrarily combined or 
divided into separate components. 
0050. The terminology used in the description presented 
below is intended to be interpreted in its broadest reasonable 
manner, even though it is being used in conjunction with a 
detailed description of certain specific examples of the inven 
tion. Certain terms may even be emphasized below: however, 
any terminology intended to be interpreted in any restricted 
manner will be overtly and specifically defined as such in this 
Detailed Description section. 
0051 References in this specification to “an embodi 
ment.” “one embodiment,” or the like mean that the particular 
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feature, structure, or characteristic being described is 
included in at least one embodiment of the present invention. 
Occurrences of Such phrases in this specification do not nec 
essarily all refer to the same embodiment. 
0052. The disclosed technology contemplates a variety of 
improved methods and systems for clearing a new class of 
financial transactions by modeling terms of the contract 
between a buyer and a seller using a generalized method and 
by applying the contract to process the transactions with an 
efficient high throughput low transaction cost system. The 
class of transactions targeted is characterized above. The 
generalized contract modeling technique is based an arith 
metic combination of rule based decision trees. The technique 
improves efficiency and throughput through the use of dis 
tributed file system. The technology can be used to model any 
complex bi-lateral contracts between a buyer and a seller or 
multi-lateral contracts among multiple buyers and sellers and 
increases the throughput and lowers the cost for the transac 
tion processing. In one embodiment that uses a distributed file 
system and multiple processing computers, the technique can 
further increase the throughput by distributing the processing 
to a large number of computers working in parallel. 
0053 FIG. 4 illustrates a representative Smartgrid market 
place in which the disclosed financial processing technology 
can be used. Although the disclosed technology is described 
with respect to processing transactions related to buying and 
selling energy and non-energy in a energy grid, those skilled 
in the art will recognize that the disclosed technology can be 
used in other fields such as patented intellectual property 
rights, enterprise Software and cloud-computing, etc. 
0054. In the exemplary embodiment disclosed in FIG.4, a 

utility 10 provides energy to a number of residential custom 
ers 12-14. Using a smartgrid, the utility 10 can read the power 
meters at each residence or business at periodic intervals. 
Such intervals may be once a week, once a day, several times 
a day, several times an hour depending on the dynamic tariff 
structure for energy charged by the utility. For example, the 
utility may charge different rates for energy consumed during 
peak hours, between 11 am to 6 p.m., on weekends etc. To be 
able to charge the customer correctly, the utility reads the 
power meter of each residence at periodic intervals to deter 
mine how much power is consumed during each period prior 
to a meter reading. The result is a large number of small value 
transactions, at different pricing points, that must be pro 
cessed to produce a final utility bill for the customer. 
0055. In the exemplary embodiment disclosed in FIG. 6, a 
digital goods marketplace 11 Such as an ad network, content 
syndication network and rights marketplace, buys content, 
the associated rights, it to its customers. Alternatively, the 
marketplace operator can buy advertising inventory from Sup 
pliers and sell it to advertisers. In both of these cases, three 
parties (rights-holder-marketplace-customer or inventory 
Supplier-marketplace-advertiser) are involved in three-party 
transactions based on revenue sharing agreements (the pay 
ments accrued to the rights-holder and advertising inventory 
Supplier depend on that revenue generated by the market 
place). The transaction records, in the forms of ad server logs 
and content delivery server logs, are collected in a central 
depository. 
0056. A variation of the above use scenario is that the 
disclosed technology can be used by a third party financial 
clearinghouse, rather than the utility, to calculate payment 
amount one accrued to another among the utility and its 
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customers based on respective bi-lateral or multi-lateral con 
tracts, and the corresponding meter readings. 

Modeling Financial Terms of Contracts 
0057. A contractual agreement between a buyer and a 
seller of goods and services in general involves financial 
terms by which a buyer pays a seller. These financial terms 
represent the contractual obligation the buyer has to the seller. 
At times these financial contractual terms can be very com 
plex since the buyer and seller do not know the value of 
transactions ahead of time and therefore agree to how to value 
the transactions depending on a large number of contingent 
circumstances. The contract can be in the forms of a licensing 
agreement, a royalty agreement, a rental agreement, pricing 
terms, energy tariffs, and power-purchase agreements 
between Supplier of energy and customers. The complexity 
for the financial terms makes it difficult to model, represent, 
document, implement and enforce compliance to the contrac 
tual financial obligations. 
0058. The disclosed technology involves a procedure with 
which the financial terms of a contract are modeled using 
rules. The present invention provides a general means for 
modeling the terms of a contract as a function of one or more 
parameters, where each of the one or more parameters is 
defined by one or more rules. A rule engine then evaluates and 
executes these rules, which are, for example, expressed as 
if-then statements. Based on the rules, the rule engine inter 
nally determines the order or the dependencies of the rules. 
Next, the rule engine determines which rule from the rule set 
to evaluate based on the input required for the rule as well as 
the results obtained from the evaluation of previous rules. 
Thus, the underlying idea of modeling the terms of a contract 
as rules, which are interpreted by a rule engine, is to separate 
the modeling of a contract from its implementation logic. 
This separation, in-turn, enables modeling changes to con 
tractual terms as simple addition or deletion of rules from the 
rule set without requiring any change to the Source code of the 
implementation logic. 
0059 FIG. 28 is an illustrative embodiment of a financial 
computing system 2801, where financial terms from a con 
tract are expressed as if-then rule statements. The financial 
computing system 2801 comprises a contract rule-engine 
2810 and a financial computing engine 2820. The financial 
computing system 2801 receives the details of financial trans 
actions 2830 and the terms of the contract 2840 governing the 
financial transactions 2830 as input. The financial computing 
system 2801 utilizes the financial computing engine 2830 to 
analyze the financial transaction for transaction details. Fur 
ther, the financial computing system 2801 utilizes the finan 
cial computing engine 2820 to parse the contract terms into 
functions of various parameters. The financial computing 
engine 2820 parses parameters into sets of rules correspond 
ing to each of the parsed parameter. Also, the financial com 
puting system 2801 utilizes the financial computing engine 
2820 to process transaction details based on the interpreted 
rules provided by the contract rule-engine 2810. 
0060. The financial computing engine 2820 forwards the 
set of rules corresponding to the various parameters to a 
contract rule-engine 2810. The contract rule-engine 2810 
utilizes a rule engine to interpret the dependencies amongst 
the various rules corresponding to each given parameter. The 
contract rule-engine 2810 forwards the interpreted rules to 
the financial computing engine 2820. Using this interpreted 
relationship amongst the rules, the financial computing 
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engine 2820 can then apply the transaction details to deter 
mine the outcome value for each parameter. In a different 
embodiment, the financial computing engine 2820 could for 
ward the transaction details to the contract rule-engine 2810, 
which can then apply the transaction details to the interpreted 
rules to determine the outcome value for each parameter. The 
contract rule-engine 2810 could then forward the computed 
values of each of the parameters to the financial computing 
engine 2820. The financial computing engine 2820 utilizes 
the computed parameter values to determine the final trans 
action value, of which the parameters are a function of. The 
financial computing engine 2820 outputs the final transaction 
value as the value of the processed transaction 2850. 
0061 An example of the financial computing system dis 
closed in 2801 is discussed below. The financial system 2801 
receives an invoice relating to a transaction and a contract 
governing the invoice. The financial computing system 2801 
forwards the contract and the transaction details to the finan 
cial computing engine 2820. The financial computing engine 
parses the contract into a rule set corresponding to each of the 
parameters and related transaction state values. The financial 
computing engine 2820 forwards the contractual terms as 
rules to the contract rule-engine 2810. Based on the contract, 
one of the rule set representing the contractual term could be, 
if the customer's credit limit is greater than the invoice 
amount and the status of the invoice is “unpaid then decre 
ment the credit limit with the invoice amount and set the status 
of the invoice to “paid.” A second rule from the rule set 
representing another aspect of the same contractual term 
could be, if the customer's credit limit is lower than the 
invoice amount and the status of the invoice is “unpaid, then 
decrement the credit limit to zero and leave the status of the 
invoice unchanged, i.e. “unpaid 
0062. The financial computing engine 2820 also forwards 
the transaction state values to the contract rule-engine 2810. 
The contract rule-engine 2810 receives, as input, the transac 
tion state values corresponding to the customer's credit limit, 
invoice amount, and payment status of the invoice. The con 
tract rule-engine 2810 is given customer's credit limit as 
S5000, invoice amount as S2000, and payment status of 
invoice as “unpaid”. The contract rule-engine 2810 interprets 
the relationship of the rules, applies the input data to the 
interpreted rules and determines the final output. So, on ana 
lyzing the rule set, the contract rule-engine 2810 makes a 
determination that the two rules represent conditions that are 
mutually exclusive. Applying the transaction State value to 
the interpreted rule relationship, the contract rule-engine 
2810 determines the customer's final credit omit and the 
status of the invoice. The contract rule-engine 2810 forwards 
the customer's final credit limit and the status of the invoice to 
the financial computing engine 2820. The financial comput 
ing engine 2820 sets the customer's final credit limitas S3000 
and the status of the invoice as “paid”. Thus, the financial 
computing system represents a general means for modeling 
the terms of a contract without requiring any changes to the 
Source code of the implementation logic. 
0063. In another illustrative embodiment of a general 
means for modeling contractual terms, the terms of a contract 
are modeled as a function of one or more parameters, where 
each of the one or more parameters is defined by a decision 
tree. The decision tree represents the relationship of the rules. 
The rules, as described above, are composed of two parts, a 
condition and an action: When the condition is met, the action 
is executed. The decision trees are composed of branches that 
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have a condition node as their root, and end with actions. 
Every node is a condition node, except for leaf nodes. As will 
be appreciated, decision tree is a tree-like graph or model 
originally devised to model the possible consequences of 
decisions, outcomes of probabilistic event, cost of resource 
under different condition and economic utility of different 
choices. The disclosed technology repurposes the decision 
tree as a tool to model the financial terms of a contract. More 
specifically, the decision tree is used to represent various 
parameters associated with the financial terms, including the 
effective amounts of goods and services transacted per agree 
ment between a buyer and seller, the effective rates with 
which a buyer agrees pay a seller for per unit of goods and 
services exchanged and scaling factors both parties agree to 
be used to modify the default rates under various contingen 
cies and scenarios. Furthermore, the disclosed technology 
also employs the decision tree to describe alternative ways to 
value transactions and agreements between a buyer and a 
seller as to which should be used to value the transactions 
between them (e.g., greater, lesser or arithmetic mean of two 
alternative valuation methods). 
0064. With such a procedure, the conditions under which 
the rates are applied to transactions, accounting of effective 
units transacted and Scaling factors specified are listed first. A 
decision tree is then constructed using these conditions, in 
which the decision branching of each tree corresponds to the 
associated conditions. Finally, the leaf nodes of the tree are 
used to specify, e.g., the effective accounting of amount of 
goods and services transacted, default rates per unit or scaling 
factors per an agreement. Once the financial terms of the 
contract are modeled, the decision tree can be traversed on a 
case by case basis to quickly determine the effective amount 
transacted, default rates and Scaling factors for a specific 
combination of conditions. 

0065 Lastly, the disclosed technology uses arithmetic 
combination of the decision trees to model financial terms of 
contracts in the most generalized ways. With Such a model, 
the financial commitment a buyer makes to a seller can be 
expressed generally in terms of arithmetic functions of mul 
tiple decision trees. FIG. 6 illustrates an example wherein the 
financial terms of a contact can be represented by an arith 
metic function of three decision trees. According to the 
present teaching, a contracted payment can be calculated as a 
function of multiple parameters, where each parameter is 
described a decision tree. In the example of FIG. 6, the con 
tracted payment is an arithmetic function of three parameters: 
“transaction amount,” “rates' and “scaling factor.” These 
three variables are eacharithmetic functions of three decision 
trees specifying effective amount of goods and services trans 
acted, default prices and Scaling factors used respectively 
under various conditions and scenarios per the agreement 
between a buyer and a seller. A special case involves the 
multiplication function of three decision trees, while other 
arithmetic relationships can also be modeled. 
0066. With reference to FIGS. 7-13, the disclosed technol 
ogy is applied to model the financial terms of various real 
COntractS. 

0067 FIG. 7 is a pictorial illustration of a decision tree 100 
that models the financial terms of a utility retail tariff, a 
contract between the utility (the seller of energy) and a cus 
tomer (a buyer of energy), which is based on a number of 
circumstances, as defined by a set of conditions. These con 
ditions include the season of the year and time of the day 
when the transaction takes place and the Voltage level as 
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applied to the customer buyer. The decision tree specifies the 
pricing rates under these circumstances. In order to calculate 
the pricing term, the decision tree 100 must be traversed 
according to the circumstances. 
0068 FIG. 8 is a pictorial illustration of the financial terms 
of utility Feed-in-Tariff, a contract between the utility (the 
buyer of energy) and a customer (the seller of energy). Similar 
to FIG. 7, the decision tree in FIG. 8 models the prices with 
which the utility pays to its customer to buy the energy gen 
erated from his/her rooftop solar photovoltaic system. In this 
case, the prices with which the utility buys energy from the 
customer depends on the circumstances including the season 
of the year (Summer or Winter), time of the day (Peak hours, 
Semi Peak hours or Off Peak hours) and finally the start year 
of the contract (2001, 2002, 2003 or 2004). 
0069 FIG.9 is a pictorial illustration of the financial terms 
of a demand response contract between a utility and its 
demand response customer, with which the customer (the 
seller) sells the rights to reduce its energy consumption to the 
utility (the buyer) in exchange for utility payments. Under the 
terms of the contract, the utility payment to the customer is 
the product of Committed Rate, a decision tree, and Commit 
ted Load, a variable. Committed Rate is the product of four 
decision trees including Committed Load Base Price and 
three modification factors. Committed Load Base Price varies 
based on Notification Time, the time when the demand 
response event is called before the load reduction. Modifica 
tion factor #1 is based on the number of events is called, 
modification factor #2 on the frequency these events are 
called and modification #3 on time of the day the events are 
called. 

0070 FIGS. 10-12 collectively is a pictorial illustration 
the financial terms of a royalty contract between a music label 
(the buyer of rights to a musical composition) and an artist 
(the seller of rights) using the disclosed technique. As indi 
cated in FIG. 10, the contracted payment from the music label 
to the artist has three key components: the effective units of 
transacted, effective royalty rates and effective royalty. The 
effective royalty rate is determined by Basic Rate in the US 
territory, a Volume based escalation factor, channel-based 
reduction factor and territory dependent reduction factor. 
Each of the components itself is a decision tree. Under such an 
agreement, the effective units used in calculating the royalty 
payable to the artist is based on the units sold in the retail 
stores less the number of promotional units and allowed 
shrinkage and depends on the distribution channels. The base 
retail price used in calculating the royalty payable is based is 
the US list price and dependent the specific album or CD sold 
in the retails. The Effective Royalty Rate used in calculating 
royalty payable to the artist is itself an arithmetic function of 
four decision trees. Basic US Rate is the base royalty rate and 
depends on the product class (album or single) and production 
period (first, second, third or fourth). Escalation is the uplift in 
royalty rate by Small percentage based on the cumulative 
release volume, which is tiered based on volume thresholds 
(see FIG. 11). Channel reduction and territory reduction are 
discounts from the base rate in the US and depends on the 
distribution channels outside of the US retails and territories 
outside of the US (see FIG. 12). 
(0071 FIG. 13 is a pictorial illustration of the financial 
terms of licensing contract between a music label and an 
online advertising-Supported music retailer, as expressed 
using the disclosed technology. According to the licensing 
contract, the payable by the music licensee to the licensor is 
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the greater of Per Play Minimum fee and a share of online 
advertising revenue, each being a decision tree. Per Play 
Minimum is calculated based on duration of the music stream 
(greater than 25 second or less that 25 second), interactivity 
(Interactive or Non-interactive) and auto-play mode (First 
Auto Play or Non-First Auto Play). The online advertising 
revenue share is calculated based on catalog type (New 
Release or Standard) and release window (greater than 30 
days or less than 30 days). 
0072. In one embodiment processor electronics are pro 
grammed with appropriate data model and executable 
instructions to allow a user to create decision trees to model 
various contract terms. The modeling can be accomplished by 
providing a graphical user interface enabling a user to build 
relevant decision trees by prompting the user for specific 
elements and parameters of a contract. The decision tree 
could be constructed and populated in real time, and dis 
played to the user for easy review. Alternately, a written 
contract could be mapped into a form template that in turn can 
be converted into a decision tree. Likewise, the contract could 
even be drafted according to a specific language such as 
HTML or XML, which enables ready conversion into a com 
puter representation of the decision tree(s). In a step 184, the 
decision tree model of the financial contract terms is repre 
sented in memory and saved in a configuration file of a com 
puter system. The configuration file, data model and execut 
able are package as a library which is distributed to the 
processing nodes. 
0073. In addition to modeling the financial terms of con 
tracts, the disclosed technology also use decision tree to 
model the contract template, a parameterized decision tree 
that is used to model the common structure of a category of 
similar contracts. FIG. 24 illustrates the use of a decision tree 
as a contract template. By combining the contract template 
with one or multiple set of parameters, contracts of the same 
structure and yet different rate parameters can be modeled. 
Such contract templates further increase the disclosed tech 
nology's capability to handle a large number of contracts 
efficiently. 
0074. In addition to decision tree based method, the dis 
closed technology also postulates a scheme that involves 
decision table and other modified tabulation formats. 
0075 FIG. 14 is a pictorial illustration of how the contract 
rule engine is used. The representation could be found as 
executable code, and could be derived directly from the build 
ing of the decision tree(s) in step 182. In a step 186, the details 
of a specific financial transaction are received at the computer 
system. These could be manually entered, but more likely the 
current system would be executing a mass number of trans 
actions so that the model is coupled to an execution pipeline 
that derives input conditions from transactions, provides the 
details of the input conditions to the contract rule engine and 
receives information about the financial terms of the con 
tracts. In a step 188, usage, pricing and adjustment factor are 
determined by traversing the decision tree(s). In a step 190, 
the payment under the contract is calculated. 

Clearing Financial Transactions 
0076. In addition to modeling the financial terms of con 
tracts in the generalized ways, the disclosed technology 
employs a new method to clear, based on the contractual 
terms, bi-party and multi-party financial transactions to deter 
mine the financial positions of the parties involved. FIG. 15 
illustrates Such bi-party and multi-party transactions. In a 
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bi-party transaction between a Buyer A and Seller B, Buyer A 
buys goods and services from Seller Band remits payments to 
Seller B, based on Contract BA. In a multi-party transaction, 
A buys from B certain goods and services part of which is 
bought from C and part of what B buys from C is sourced from 
D. Upon completion of the multi-party transaction, A pays B 
based on Contract BA, B pays C based on Contract CB and C 
pays D based on Contract DC. In the first leg of the multi 
party transaction, A is the buyer and B is the seller; in the 
second leg, B is the buyer and C is the seller; in the third leg, 
C is the buyer and D is the seller. Only the first leg of the 
transaction is captured in a transaction record and the Subse 
quent legs of transaction must inferred from the transaction 
record. Note that C and D get paid, only after the transaction 
between A and B takes place. Therefore all legs of the trans 
action must be processed at the same time in order to maintain 
the transaction integrity. 
0077. A variation of the multi-party transaction involves B 
buying from C and D and therefore pays C based on Contract 
CB and D based on Contract DB, respectively. In this case. A 
is the buyer and B is the seller in the first leg of the multi-party 
transaction, B is the buyer and C and Dare the sellers in the 
second and third legs. Similarly, all legs of the transaction 
must be processed at the same time in order to maintain the 
transaction integrity. 
0078 Examples of such multi-party transactions involve a 
content aggregator B selling a bundle of content (e.g., music 
tracks) or a single content (e.g., single music track) with a 
bundle of rights to customer A. A component of the content is 
licensed from rights-holder C and/or rights-holder D. 
0079 FIG. 16 is a flow chart description of the bi-lateral 
financial clearing process and FIG. 17 is a flow chart of 
multi-lateral financial clearing process. 
0080. As illustrated in FIG. 16, the first step in clearing a 
transaction between a Seller Aanda Buyer B, is to look up the 
appropriate contract based on buyer ID, seller ID and Event 
Type. Once the contract is identified, the processing pipeline 
queries the contract rule engine with the contract ID for the 
appropriate financial terms by traversing the decision trees 
and calculates the transaction value. The transaction value is 
then calculated. The amount is debited from buyer's accounts 
and the same amount is credited for the seller's accounts. 
0081. As illustrated in FIG. 17, the disclosed technology 
decomposes the multi-party transaction clearing into clearing 
multiple related bi-party transactions simultaneously. The 
original three-party transaction record must first be trans 
formed into a set of bi-party transaction records. These 
derived transaction records, together with buyer ID, seller ID 
and EventType, are then used to find the appropriate contract. 
The contractual terms are then used to calculating the trans 
actions value before debit and credit operations are made to 
the buyer and seller. 
0082 To avoid partial transactions and maintain transac 
tion integrity, the disclosed technology features a financial 
clearing execution engine that treats the derived transactions 
as a complete transaction set. If one of such bi-party transac 
tions fails, the others must be aborted, until all derived bi 
party transactions are processed correctly. 
I0083 FIG. 25 and FIG. 26 illustrate industry scenarios 
where the above disclosed complex, multi-party transactions 
are regularly handled. FIG. 25 illustrates the various parties 
and the transactions amongst them in the energy market. FIG. 
26 illustrates the various parties and the transactions amongst 
them in the licensing of copyrighted music. 
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I0084 As illustrated in FIG. 25, the energy market is com 
posed of multiple parties, where some parties participate in 
both buying and selling of energy while others participate in 
either buying or selling energy but not both. Furthermore, 
each party could be transacting with multiple parties in the 
energy market at the same time. 
I0085. One of the primary players in the energy market are 
the Utility Providers 2501 who regularly transact with mul 
tiple parties in the energy market. The Utility Providers 2501 
generally connect the end consumer 2513 of energy with the 
various energy providers. The Utility Providers 2501 could be 
of various types. The Utility Providers 2501 could be Investor 
Owned Utilities (“IOU”), Public Owned Utilities (“POU), 
Municipal Owned Utilities (“MOU”), or Coop Owned Utili 
ties (“COU”). The Utility providers generally meet their 
energy requirements through their Power Plants 2514, Diesel 
Generators ("DG") 2512, etc. Such transactions need to be 
regularly settled to maintain proper accounting. 
I0086. The Utility Providers 2501 also regularly trade 
energy in the Whole Sale Energy Market 2504 (“WSEM), 
where the Whole Sale Energy Market 2504 provides a plat 
form for various energy providers and consumers to trade in 
the energy market. Such transactions usually involve settling 
multi-party transactions, where the total energy purchased by 
a Utility Provider 2501 could have been aggregated together 
from multiple, independent energy providers, such as another 
Utility (“U4) 2513, an Energy Service Provider (“ESP”), 
etc. to meet the entire energy requirement of a Utility Provider 
2501. When settling such transactions, the WSEM needs to 
employ a transaction clearing house, where each transaction 
involving multiple parties are grouped into sets of bi-direc 
tional buyers and sellers. The transactions are further ordered 
and executed Such that the integrity of the transactions is 
always maintained. 
I0087. The Utility Providers 2501 also regularly trade 
energy with Independent Power Producers 2503 (“IPP), 
Such as individual households, who not are not only consum 
ers of energy but are also producers and sellers of energy. The 
IPPs 2503 produce energy using solar power 2510, windmills 
2509, diesel generators ("DG") 2511, etc. that are installed on 
the IPPs 2503 property. Further, the IPPs 2503 could be 
trading energy amongst themselves and with other parties in 
the energy market using the infrastructure of the Utility Pro 
vider 2501. The Utility Provider 2501 will be able to charge 
the IPP 2503 a fee for using its infrastructure. In such a 
scenario, the Utility Provider 2501 also acts as a clearing 
house between the various buyers and sellers of the IPPs 
2503 energy. When settling such transactions, the Utility 
Provider 2501 needs to employ a transaction clearing house, 
where each transaction involving multiple parties are again 
grouped into sets of bi-directional buyers and sellers. The 
transactions are further ordered and executed such that the 
integrity of the transactions is always maintained. 
0088. Other than the individual End Consumers 2513, 
some of the biggest customers for most Utility Providers 2501 
are Enterprises 2502, which could be any consumer of energy 
using high tension lines. The Enterprises 2502 are heavy 
consumers of energy, who generally purchase energy from 
multiple utilities 2506,2707. The Enterprises 2502, similar to 
IPPs 2503, sometimes also produce their own energy and 
have it wheeled to their location using the Utility Providers 
2501 infrastructure. Further, the Enterprises 2502 trade with 
Utility Providers 2501 to offset their energy consumption at 
one location using energy produced by their self-owned 
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power plants, Solar cells, etc. at another location. Each Such 
complex transaction requires the Enterprises 2502 to employ 
a clearing house to quickly process the transactions while 
maintaining the integrity of the process. 
0089. As illustrated in FIG. 26, the music licensing market 

is composed of multiple parties, where some parties partici 
pate in both buying and selling of music licenses while others 
participate in either buying or selling music licenses but not 
both. Furthermore, each party could be transacting with mul 
tiple parties in the music licensing market at the same time. 
0090. One of the primary players in the music licensing 
market is the Record Labels 2601 who regularly transact with 
multiple parties in the licensing market. The Record Labels 
2601 generally produce their own copyrighted music with the 
Artists who have signed up with the Record Label 2601. The 
Record Labels 2601 license their music catalogue in the mar 
ket either through their own stores, or through Online Music 
Stores 2603, such as iTunes, Amazon Music, etc. Further, the 
Record Labels 2601 could purchase and market music pro 
duced by other Independent Labels 2605 for a fee. For each 
such transaction, where, for example, a Record Label 2601 
licenses a music from a Independent Label 2605 and sub 
licenses it Online Music Stores 2603, the Record Label 2601 
needs to employ a clearing house to ensure the proper pay 
ment from the Online Music Store 2603 to the Independent 
Label 2605. Also, in such transactions, the clearing house 
should ensure the Independent Label 2605 is only paid after 
the Record Label2601 is paid by the Online Music Store 2603 
and that the Record Label 2601 receives its fees before the 
Independent Label 2605 receives its licensing fees. 
0091. The Record Labels 2601 also regularly buy and sell 
license from Music Aggregators 2602. Such as Music 
Reports, whose primary task is to identify and purchase 
license based on the licensing requirements of their custom 
ers, such as Radio Stations 2610, Individuals 2608. The Indi 
viduals 2608 could be film makers, cover bands, etc. Similar 
to the Record Label 2601, the Music Aggregators 2602 regu 
larly need to clear transactions involving multiple parties, 
where the sellers could be Record Labels 2601 and Indepen 
dent Labels 2605, and the buyers could be Radio Stations 
2610, Individuals 2608. Online Music Stores 2603, Direct 
Markets 2609 etc. 

0092. Other than the Music Aggregators 2602, the Record 
Labels 2601 also regularly buy and sell license from Enter 
prises 2604, such as film studios. The Enterprises 2604, in 
turn, buy and sell licenses from other parties, such as Inde 
pendent Labels 2606. Online Music Stores 2603, etc. in the 
music licensing market. The Enterprises 2604 also regularly 
need to clear transactions involving multiple parties, where 
the sellers could be Independent Labels 2606, and the buyers 
could be Online Music Stores 2603, etc. 
0093 FIG. 25 and FIG. 26, as disclosed above, thus illus 

trate industry scenarios where complex, multi-party transac 
tions can be cleared using the transaction clearing mechanism 
described in our invention. 

High Throughput Low Cost Financial Transaction Processing 

0094. In addition to a generalized way to model contrac 
tual relationships between buyers and sellers, apply these 
contracts to determine the value of the transactions, and 
update the financial accounts for the buyers and sellers, the 
disclosed technology involves a method to process a large 
Volume of transactions efficiently and quickly. 
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0.095 Most conventional methods of processing financial 
transactions are based on relational databases. However, 
these existing methods, while maintaining transaction integ 
rity are significantly limited in throughput due to the latency 
involved in storing data to and retrieving data from the data 
base. 
0096. Before transactions can be processed financially, the 
transactions must undergo a set of pre-processing, including 
validation of elements of the transaction records, making 
corrections if erred, incorporation of additional information 
needed to correctly apply the contacts. The disclosed tech 
nology implements such pre-processing logics using a file 
system to increase the throughput of transaction pre-process 
ing. 
0097. As illustrated in FIGS. 4 and 5, the transaction 
records are imported and processed by a computer system 20 
that packages the transactions into a number of atomic com 
puting jobs 30, 31 and 32 etc. that are sent to one of a number 
of networked computers or processing nodes 40, 41 and 42 in 
a cloud computing environment 50. In one embodiment, each 
atomic computing job 30, 31, 32 contains sufficient informa 
tion to clears the financial transactions between a buyer and a 
seller. The information may include the identification number 
for the buyer or the seller and the identification numbers of 
one or multiple counter-party's with whom the buyer or seller 
has either buying or selling contracts, the identification num 
bers of the respective contracts that governs the financial 
terms of the energy buying and selling transactions, the 
respective starting account balances for the buyer and seller, 
and other information (as shown in FIG. 18). The atomic 
computing jobs 30 also include a number of transaction 
records for the particular buyer and seller as related to his 
buying and selling transactions. By packaging and storing all 
input and output account balances and other necessary infor 
mation for transaction processing together with the transac 
tions, such atomic computing jobs save the processing nodes 
from accessing account balances remotely across a network 
and hence increase the processing throughput. 
0098. In FIG. 19, the atomic computing jobs are then 
dispatched to one or multiple processing computers, in which 
the terms of the appropriate contracts will be looked up by 
querying a rule engine with the contract identification num 
bers and other input parameters and the contractual terms are 
then applied to the transaction records and appropriate debits 
and credits are calculated in compliance with the terms of the 
contracts and stored temporarily by appending the atomic 
computing jobs. Finally, a separate computer tallies these 
debits and credits and the appropriate debit and credit opera 
tions are made to the accounts stored in the atomic computing 
jobs. In an alternative embodiment, the processing node that 
generates the atomic jobs may instruct other processing nodes 
in the cloud computing environment to process one or more 
atomic jobs. 
0099. The terms of all contracts between buyers and sell 
ers in a marketplace are defined in a contract rule engine, 
which is dispatched to and integrated with the processing 
nodes as a library. The contract identification number and 
other inputs required by the contract rule engine are used to 
query the rule engine to obtain a set of contracted rates, which 
are used by the processing nodes to calculate the value of the 
transactions correctly and accurately. 
0100. Upon completion of processing a batch of the 
atomic computing jobs, the processing node 40 updates the 
storage file with all of the account balance changes. The 
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updated Storage file is then transported back to the non-tran 
sitory storage node and the balances are transferred and 
updated to the file system or a database. The storage file or 
database is used to package a new batch of computing jobs 
when a new batch of transactions is to be processed. 
0101 The computer system 20 receives the modified stor 
age file and generates a bill for a buyer from a seller. In some 
embodiments, the bill generated may aggregate multiple mini 
transactions. In other embodiments the customer may be 
billed for each mini transaction. 
0102) To further improve the transaction throughput, the 
disclosed technology uses techniques such as Sorting and 
re-ordering of transactions to aggregate like transactions (see 
FIG. 20). In one embodiment, the sorting involves two stages: 
sorting by contract and by account/entity. In other embodi 
ment, the Sorting may involves additional stages. 
0103) To increase the transaction processing efficiency 
and throughput, multiple transactions are bundled into a batch 
so that they can be processed at the same time. 
0104. To maintain the transaction integrity and reliability, 
the disclosed technology employs one or more measures for 
checkpointing and reprocessing of transactions in the event 
of a transaction processing failure. In one embodiment of the 
technology uses a check-pointing and re-trying scheme, in 
which a copy of the inputatomic computing job is duplicated 
in the local or a remote processing node. If the atomic job is 
processed successfully, the duplicate copy will be discarded. 
If the atomic job is processed unsuccessfully, the duplicate 
atomic job will be used for re-processing. Such re-starting 
and re-processing scheme in the event of transaction process 
ing failure is repeated until the job is processed Successfully. 
0105. The most basic configuration of the disclosed tech 
nology consists of a non-transitory computer readable storage 
containing a sequence of programmed instructions that are 
executable by processor electronics to produce a storage file 
and send it to a processing node and a procedure to carry out 
reliable financial transaction processing. With Such a configu 
ration, the transaction processing rules as specified by the 
contractual arrangements between buyers and sellers and 
their respective account balances used to keep track of the 
value exchanges between buyers and sellers are stored in the 
non-transitory storage in the form of a file system or database. 
0106 Before processing a new batch of transactions, the 
computer 20 packages the transactions together with the most 
updated information from the storage file. Such scheme 
ensures that the most up to date account balances are used to 
process the transactions. Similarly, a rule file is updated and 
distributed to processing nodes with which the contract rule 
engine is integrated. New processing rules, as a result of 
changes in contractual arrangements between buyers and 
sellers, and new account balances, as a result of adjustments, 
can be updated between processing two jobs. 
0107. A variation of the above described technology is to 
use a relational database as a non-transitory computer storage 
to make it easier to develop a Software application to manage 
the processing rules for transactions between buyers and sell 
ers and to track account balances for the buyers and sellers. 
The use of a database also makes it easier for other applica 
tions to query for information. With such a variation, the 
processing rules and account balances that stored in the rela 
tional database are converted into a storage file and distrib 
uted to a processing node to be used for transaction process 
ing. The returned results of the processing are then updated 
into the relational database. 
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0108. Another more sophisticated variation of the dis 
closed technology involves the use of a distributed file system 
and multiple distributed processing nodes (see FIG. 19). The 
distributed file system can be used to partition and distribute 
pieces of the storage file and the transactions to multiple 
processing nodes. Each node processes a Subset of the trans 
actions independently and on parallel. 
0109. In an embodiment, the disclosed technology is 
implemented using MapReduce computing model and open 
sourced Hadoop software. Hadoop Distributed He System 
(HDFS) is used to distribute the storage file to local process 
ing nodes, while Hadoop Map Reduce is used to package 
atomic computing jobs and process transactions parallel. 

High Throughput Smart Meter Data Pre-Processing Using 
File Systems 

0110. To construct financial records for buying and selling 
energy and non-energy transactions in the Smart grid with 
high throughput and Scale, the disclosed technology employs 
file or distributed file systems to pre-process the meter read 
ing data, while the prior arts employ relational database. The 
pre-processing of meter data and generation of the financial 
transaction records involve one or more Sub-processes 
employed to validate the correctness of the meter reading 
data, correct for erred meter data, estimate and interpolate 
missing meter reading data, elimination of outliers, detect and 
eliminate duplicate meter data, aggregate like transactions 
into single transaction, and enrich the meter data with related 
information so that the contractual terms can be applied dur 
ing financial transaction processing. 

Implementation 

0111. The disclosed technology consists of three major 
components: Marketplace Management System (MMS), 
storage file and a set of execution engines including data 
pre-processor, clearing engine and post-processor (see FIG. 
21). The execution engines are Supported by a number of 
networked processing nodes, which process transactions in 
parallel. 
0112 MMS is a web-based application used to configure 
and manage a marketplace, including entities participating in 
the marketplace and the inter-entity contractual arrange 
ments. As new entities participant in the marketplace and 
contracts are added, MMS is used to configure the new enti 
ties and contracts. In addition, MMS is used to revise the 
entities and contracts systematically. The configured data 
model, stored in the storage file, is used to configure the 
execution engines. Data Pre-Processor is used to validate, 
cleanse and condition input data so that high quality transac 
tion records can be derived. One or multiple of processing 
nodes may be involved to increase the throughput of Data 
Pro-Processor. Clearing Engine is the core transaction pro 
cessor which applies the contractual terms and others infor 
mation to the transactions and makes debit and credit entries 
to buyer and seller entities involved in the transactions. Simi 
larly, one or multiple processing nodes may be involved to 
increase the throughput of Clearing Engine. Each one of the 
processing nodes associated with Clearing Engine is inte 
grated with a contract rule engine which is configured with 
the contractual terms of all of the contracts involved in the 
marketplace. The cleared transactions may be further pro 
cessed and aggregated by Post-Processor. 
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0113 FIG. 27 is a block diagram of a processing system 
that can be used to implement any of the techniques described 
above, Such as a financial computing system, a clearing 
engine, a contract rule-engine or a financial computing 
engine. Note that in certain embodiments, at least some of the 
components illustrated in FIG.27 may be distributed between 
two or more physically separate but connected computing 
platforms or boxes. The processing can represent a conven 
tional server-class computer, PC, mobile communication 
device (e.g., Smartphone), or any other known or conven 
tional processing/communication device. 
0114. The processing system 2701 shown in FIG. 27 
includes one or more processors 2710, i.e. a central process 
ing unit (CPU), memory 2720, at least one communication 
device 2740 such as an Ethernet adapter and/or wireless com 
munication subsystem (e.g., cellular, WiFi, Bluetooth or the 
like), and one or more I/O devices 2770,2780, all coupled to 
each other through an interconnect 2790. 
0115 The processor(s) 2710 control(s) the operation of 
the computer system 2701 and may be or include one or more 
programmable general-purpose or special-purpose micropro 
cessors, microcontrollers, application specific integrated cir 
cuits (ASICs), programmable logic devices (PLDS), oracom 
bination of such devices. The interconnect 2790 can include 
one or more buses, direct connections and/or other types of 
physical connections, and may include various bridges, con 
trollers and/or adapters such as are well-known in the art. The 
interconnect 2790 further may include a “system bus”, which 
may be connected through one or more adapters to one or 
more expansion buses, such as a form of Peripheral Compo 
nent Interconnect (PCI) bus, HyperTransport or industry 
standard architecture (ISA) bus, Small computer system inter 
face (SCSI) bus, universal serial bus (USB), or Institute of 
Electrical and Electronics Engineers (IEEE) standard 1394 
bus (sometimes referred to as “Firewire'). 
0116. The memory 2720 may be or include one or more 
memory devices of one or more types, such as read-only 
memory (ROM), random access memory (RAM), flash 
memory, disk drives, etc. The network adapter 2740 is a 
device suitable for enabling the processing system 2701 to 
communicate data with a remote processing system over a 
communication n link, and may be, for example, a conven 
tional telephone modem, a wireless modem, a Digital Sub 
scriber Line (DSL) modem, a cable modem, a radio trans 
ceiver, a satellite transceiver, an Ethernet adapter, or the like. 
The I/O devices 2770,2780 may include, for example, one or 
more devices such as: a pointing device such as a mouse, 
trackball, joystick, touchpad, or the like; a keyboard; a micro 
phone with speech recognition interface; audio speakers; a 
display device; etc. Note, however, that such I/O devices may 
be unnecessary in a system that operates exclusively as a 
server and provides no direct user interface, as is the case with 
the server in at least some embodiments. Other variations 
upon the illustrated set of components can be implemented in 
a manner consistent with the invention. 

0117 Software and/or firmware 2730 to program the pro 
cessor(s) 2710 to carry out actions described above may be 
stored in memory 2720. In certain embodiments, such soft 
ware or firmware may be initially provided to the computer 
system 2701 by downloading it from a remote system through 
the computer system 2701 (e.g., via network adapter 2740). 
0118. The techniques introduced above can be imple 
mented by, for example, programmable circuitry (e.g., one or 
more microprocessors) programmed with Software and/or 

Sep. 20, 2012 

firmware, or entirely in special-purpose hardwired circuitry, 
orina combination of such forms. Special-purpose hardwired 
circuitry may be in the form of, for example, one or more 
application-specific integrated circuits (ASICs), program 
mable logic devices (PLDS), field-programmable gate arrays 
(FPGAs), etc. 
0119 Software or firmware for use in implementing the 
techniques introduced here may be stored on a machine 
readable storage medium and may be executed by one or 
more general-purpose or special-purpose programmable 
microprocessors. A "machine-readable storage medium', as 
the term is used herein, includes any mechanism that can store 
information in a form accessible by a machine (a machine 
may be, for example, a computer, network device, cellular 
phone, personal digital assistant (PDA), manufacturing tool, 
any device with one or more processors, etc.). For example, a 
machine-accessible storage medium includes recordable/ 
non-recordable media (e.g., read-only memory (ROM); ran 
dom access memory (RAM); magnetic disk storage media; 
optical storage media; flash memory devices; etc.), etc. 
0.120. The term “logic', as used herein, can include, for 
example, programmable circuitry programmed with specific 
Software and/or firmware, special-purpose hardwired cir 
cuitry, or a combination thereof. 
I0121 The foregoing description of various embodiments 
of the claimed subject matter has been provided for the pur 
poses of illustration and description. It is not intended to be 
exhaustive or to limit the claimed subject matter to the precise 
forms disclosed. Many modifications and variations will be 
apparent to the practitioner skilled in the art. Embodiments 
were chosen and described in order to best describe the prin 
ciples of the invention and its practical application, thereby 
enabling others skilled in the relevant art to understand the 
claimed Subject matter, the various embodiments and with 
various modifications that are Suited to the particular use 
contemplated. 
0.122 The teachings of the invention provided herein can 
be applied to other systems, not necessarily the system 
described above. The elements and acts of the various 
embodiments described above can be combined to provide 
further embodiments. While the above description describes 
certain embodiments of the invention, and describes the best 
mode contemplated, no matter how detailed the above 
appears in text, the invention can be practiced in many ways. 
Details of the system may vary considerably in its implemen 
tation details, while still being encompassed by the invention 
disclosed herein. As noted above, particular terminology used 
when describing certain features or aspects of the invention 
should not be taken to imply that the terminology is being 
redefined herein to be restricted to any specific characteris 
tics, features, or aspects of the invention with which that 
terminology is associated. In general, the terms used in the 
following claims should not be construed to limit the inven 
tion to the specific embodiments disclosed in the specifica 
tion, unless the above Detailed Description section explicitly 
defines Such terms. Accordingly, the actual scope of the 
invention encompasses not only the disclosed embodiments, 
but also all equivalent ways of practicing or implementing the 
invention under the claims. 

What is claimed is: 
1. A method for determining a payment under a contract, 

the method comprising: 
modeling, by a financial computing system, financial terms 

of the contract as a function of one or more first param 
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eters, each of the one or more first parameters being a 
function of one or more second parameters, each of the 
one or more first or second parameters associated with 
one or more rules, wherein each rule represents terms of 
the contract as a set of a plurality of conditions and 
associated plurality of actions, each of the plurality of 
actions being performed when a corresponding plurality 
of conditions is satisfied; 

forwarding, by the financial computing system, one or 
more rules to a contract rule-engine; 

for each of the first or second parameters, interpreting, by 
the contract rule-engine, a relationship between the one 
or more rules associated with the given parameter, 

receiving, by the financial computing system, details of a 
financial transaction governed by the contract; 

identifying, by the financial computing system, one or 
more transaction conditions from the received details; 

determining, by the financial computing system, a state 
value of the one or more transaction conditions based on 
the details of the financial transaction; 

traversing, by the financial computing system, the inter 
preted relationship of each parameter based on the com 
puted State value of the one or more transaction condi 
tions to determine a transaction value for each of the 
plurality of parameters; and 

determining, by the financial computing system, the pay 
ment under the financial terms of the contract as a func 
tion of the determined transaction values of the one or 
more first or second parameters. 

2. The method of claim 1, wherein traversing the inter 
preted relationship of each of the plurality of parameters 
includes: 

providing, by the financial computing system, the com 
puted State value of each of the one or more transaction 
conditions to the rule-interpretation engine; 

applying, by the contract rule-engine, the computed State 
value of each of the one or more transaction conditions 
to the rules associated with each of the parameters; and 

determining, by the contract rule-engine, the transaction 
value for each of the parameters based on the outcome of 
each of the plurality of actions being performed when 
the plurality of conditions associated with each of the 
plurality of actions are evaluated based on the computed 
state value. 

3. The method of claim 1, wherein the financial terms of a 
contract are determined by decomposing a contract into a 
plurality of contract templates, each contract template repre 
senting a predetermined plurality of financial terms. 

4. The method of claim 1, wherein the contract is associ 
ated with a sale or purchase of electric power, further wherein 
the contract for sale or purchase of power includes one or 
more first or second parameters, the one or more first or 
second parameters including: 

a committed rate; or 
a committed load base rate. 

5. The method of claim 1, wherein the contract is associ 
ated with a music license, further wherein the contract for 
music license includes one or more first or second parameters, 
the one or more first or second parameters including: 

an effective royalty rate; 
an effective unit; 
an escalation rate; 
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a basic US rate; 
a channel reduction rate; or 
a territory reduction rate. 
6. The method of claim 1, wherein the contract rule-engine 

includes one or more of: 
a decision table; or 
a rule engine. 
7. The method of claim 6, wherein the rule engine is third 

party software. 
8. The method of claim 1, wherein said modeling financial 

terms of the contract as a function of one or more first or 
second parameters further includes: 

incorporating changes to financial terms of the contract by 
adding to or removing from the one or more rules. 

9. A method for determining a payment under a contract, 
the method comprising: 

modeling, by a financial computing system, financial terms 
of the contract as a function of one or more parameters, 
each of the one or more parameters represented as a 
separate decision tree; 

representing, by a financial computing system, each deci 
sion tree associated with the contract in a format Suitable 
for computer implemented traversal; 

receiving, by a financial computing system, details of a 
financial transaction governed by the contract; 

traversing, by a financial computing system, each decision 
tree associated with each of the one or more parameters 
based on the received details of the financial transaction 
to determine a value for each of the one or more param 
eters; and 

determining, by the financial computing system, the pay 
ment according to financial terms specified in the con 
tract, the payment calculated as a function of the deter 
mined transaction values of the one or more parameters. 

10. The method as recited in claim 9, wherein the modeling 
includes: 

determining if contractual terms are for usages, rates, or 
modification factors; identifying contractual conditions; 
constructing decision tree branches based on identified 
contractual conditions; constructing leaf nodes; and fill 
ing in usages, rates or modification factors. 

11. The method as recited in claim 9, wherein said model 
ing financial terms of the contract as a function of one or more 
first or second parameters further includes: providing a 
graphical user interface to enable a user to map information 
from the contract into a template; and automatically generat 
ing the decision tree representation via the mapped informa 
tion that is used to model the financial terms of a contact. 

12. The method as recited in claim 9, wherein the financial 
computing system uses Hadoop software for implementing a 
distributed file system. 

13. The method as recited in claim 9, wherein the financial 
computing system uses a Map Reduce computing model for 
processing the financial transaction. 

14. A method for modeling terms of a contract, the method 
comprising: 

modeling, by a financial computing system, financial terms 
of the contract as a function of one or more first param 
eters, each of the one or more first parameters being a 
function of one or more second parameters, each of the 
one or more first or second parameters associated with 
one or more rules, wherein each rule represents terms of 
the contract as a set of a plurality of conditions and 
associated plurality of actions, each of the plurality of 
actions being performed when a corresponding plurality 
of conditions is satisfied. 
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15. The method of claim 14, wherein the financial terms of 
a contract are determined by decomposing a contract into a 
plurality of contract templates, each contract template repre 
senting a predetermined plurality of financial terms. 

16. The method of claim 14, wherein said modeling finan 
cial terms of the contract as a function of one or more first or 
second parameters further includes: 

incorporating changes to financial terms of the contract by 
adding to or removing from the one or more rules. 

17. The method of claim 14, wherein for each of the first or 
second parameters, a contract rule-engine interprets the rela 
tionship between the one or more rules associated with the 
given parameter. 

18. The method of claim 14, wherein the contract rule 
engine includes one or more of 

a decision table; or 
a rule engine. 
19. The method of claim 14, wherein the contract is asso 

ciated with a sale or purchase of electric power, further 
wherein the contract for sale or purchase of power includes 
one or more first or second parameters, the one or more first or 
second parameters including: 

a committed rate; or 
a committed load base rate. 
20. The method of claim 14, wherein the contract is asso 

ciated with a music license, further wherein the contract for 
music license includes one or more first or second parameters, 
the one or more first or second parameters including: 

an effective royalty rate; 
an effective unit; 
an escalation rate; 
a basic US rate; 
a channel reduction rate; or 
a territory reduction rate. 
21. A financial computing system for determining a pay 

ment under a contra the system comprising: 
a financial processing module for modeling financial terms 

of the contract as a function of one or more first param 
eters, each of the one or more first parameters being a 
function of one or more second parameters, each of the 
one or more first or second parameters associated with 
one or more rules, wherein each rule represents terms of 
the contract as a set of a plurality of conditions and 
associated plurality of actions, each of the plurality of 
actions being performed when a corresponding plurality 
of conditions is satisfied; 

the financial processing module for forwarding one or 
more rules to a contract rule-engine; 

for each of the first or second parameters, a contract rule 
engine module for interpreting a relationship between 
the one or more rules associated with the given param 
eter; 

the financial processing module for receiving details of a 
financial transaction governed by the contract; 

the financial processing module for identifying one or 
more transaction conditions from the received details; 

the financial processing module for determining a state 
value of the one or more transaction conditions based on 
the details of the financial transaction; 

the financial processing module for traversing the inter 
preted relationship of each parameter based on the com 
puted State value of the one or more transaction condi 
tions to determine a transaction value for each of the 
plurality of parameters; and 
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the financial processing module for determining the pay 
ment under the financial terms of the contract as a func 
tion of the determined transaction values of the one or 
more first or second parameters. 

22. The financial processing system as recited in claim 21, 
wherein the financial processing module for traversing the 
interpreted relationship of each of the plurality of parameters 
further comprises: 

providing the computed State value of each of the one or 
more transaction conditions to the rule-interpretation 
engine; 

applying the computed State value of each of the one or 
more transaction conditions to the rules associated with 
each of the parameters; and 

determining the transaction value for each of the param 
eters based on the outcome of each of the plurality of 
actions being performed when the plurality of condi 
tions associated with each of the plurality of actions are 
evaluated based on the computed State value. 

23. The financial processing system as recited in claim 21, 
wherein the financial terms of a contract are determined by 
the financial processing module by decomposing a contract 
into a plurality of contract templates, each contract template 
representing a predetermined plurality of financial terms. 

24. The financial processing system as recited in claim 21, 
wherein the contract modeled by the financial processing 
module is associated with a sale or purchase of electric power, 
further wherein the contract for sale or purchase of power 
includes one or more first or second parameters, the one or 
more first or second parameters including: 

a committed rate; or 
a committed load base rate. 
25. The financial processing system as recited in claim 21, 

wherein the contract modeled by the financial processing 
module is associated with a music license, further wherein the 
contract for music license includes one or more first or second 
parameters, the one or more first or second parameters includ 
ing: 

an effective royalty rate; 
an effective unit; 
an escalation rate; 
a basic US rate; 
a channel reduction rate; or 
a territory reduction rate. 
26. The financial processing system as recited in claim 21, 

wherein the contract rule-engine module includes one or 
more of: 

a decision table; or 
a rule engine. 
27. The financial processing system as recited in claim 26, 

wherein the rule engine included in the contract rule-engine 
module is third-party software. 

28. The financial processing system as recited in claim 21, 
wherein said modeling financial terms of the contract by the 
financial processing module as a function of one or more first 
or second parameters further includes: 

incorporating changes to financial terms of the contract by 
adding to or removing from the one or more rules. 

29. A financial computing system for determining a pay 
ment under a contract, the system comprising: 

a financial computing module for modeling financial terms 
of the contract as a function of one or more parameters, 
each of the one or more parameters represented as a 
separate decision tree; 
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the financial computing module for representing each deci 
sion tree associated with the contract in a format Suitable 
for computer implemented traversal; 

the financial computing module for receiving details of a 
financial transaction governed by the contract; 

the financial computing module for traversing each deci 
sion tree associated with each of the one or more param 
eters based on the received details of the financial trans 
action to determine a value for each of the one or more 
parameters; and 

the financial computing module for determining the pay 
ment according to financial terms specified in the con 
tract, the payment calculated as a function of the deter 
mined transaction values of the one or more parameters. 

30. The financial processing system as recited in claim 29, 
wherein the modeling includes: determining if contractual 
terms are for usages, rates, or modification factors; identify 
ing contractual conditions; constructing decision tree 
branches based on identified contractual conditions; con 
structing leaf nodes; and filling in usages, rates or modifica 
tion factors. 

31. The financial processing system as recited in claim 29, 
wherein said modeling financial terms of the contract by the 
financial computing module as a function of one or more first 
or second parameters further includes: providing a graphical 
user interface to enable a user to map information from the 
contract into a template; and automatically generating the 
decision tree representation via the mapped information that 
is used to model the financial terms of a contact. 

32. The financial processing system as recited in claim 29, 
wherein the financial computing module uses Hadoop soft 
ware for implementing a distributed file system. 

33. The financial processing system as recited in claim 29, 
wherein the financial computing module uses a MapReduce 
computing model for processing the financial transaction. 

34. A financial computing system for determining a pay 
ment under a contract, the system comprising: 

a financial computing module for modeling financial terms 
of the contract as a function of one or more first param 
eters, each of the one or more first parameters being a 
function of one or more second parameters, each of the 
one or more first or second parameters associated with 
one or more rules, wherein each rule represents terms of 
the contract as a set of a plurality of conditions and 
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associated plurality of actions, each of the plurality of 
actions being performed when a corresponding plurality 
of conditions is satisfied. 

35. The financial processing system as recited in claim 34, 
wherein the financial terms of a contract are determined by 
the financial processing module by decomposing a contract 
into a plurality of contract templates, each contract template 
representing a predetermined plurality of financial terms. 

36. The financial processing system as recited in claim 34, 
wherein said modeling financial terms of the contract by the 
financial processing module as a function of one or more first 
or second parameters further includes: 

incorporating changes to financial terms of the contract by 
adding to or removing from the one or more rules. 

37. The financial processing system as recited in claim 34, 
wherein for each of the first or second parameters, a contract 
rule-engine module interprets the relationship between the 
one or more rules associated with the given parameter. 

38. The financial processing system as recited in claim 37, 
wherein the contract rule-engine module includes one or 
more of: 

a decision table; or 
a rule engine. 
39. The financial processing system as recited in claim 34, 

wherein the contract modeled by the financial processing 
module is associated with a sale or purchase of electric power, 
further wherein the contract for sale or purchase of power 
includes one or more first or second parameters, the one or 
more first or second parameters including: 

a committed rate; or 
a committed load base rate. 
40. The financial processing system as recited in claim 34, 

wherein the contract modeled by the financial processing 
module is associated with a music license, further wherein the 
contract for music license includes one or more first or second 
parameters, the one or more first or second parameters includ 
ing: 

an effective royalty rate; 
an effective unit; 
an escalation rate; 
a basic US rate; 
a channel reduction rate; or 
a territory reduction rate. 
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